A 24-year-old female who had been intubated for respiratory distress was transferred to our intensive care unit, where a subsequent diagnosis of Guillain Barré Syndrome was made. Her only positive culture was Haemophilus influenzae from sputum. Despite having a severe form of the disease, with autonomic dysfunction and hyperthermia, she made a far better, more rapid recovery than expected. We review the evidence that patients with Haemophilus influenzae associated Guillain Barré Syndrome recover more quickly than those with other causative agents. We also discuss the implications of thrombocytopenia in these patients and the management of hyperthermia in an intensive care unit setting.
We present a case of Guillian Barré Syndrome (GBS) presenting as respiratory failure in the setting of Haemophilus influenzae (H. influenzae) pneumonia, with associated idiopathic thrombocytopenic purpura (ITP) and autonomic perturbation manifesting as severe hyperthermia.
CASE HISTORY
A previously healthy 24-year-old female was transferred to our intensive care unit (ICU) in July 2007. Two days previously she had attended her GP with a two-week history of flu-like symptoms. The next day she presented to the emergency department of her local hospital with worsening symptoms and an urticarial rash on her hands and feet. She was not in respiratory distress and was admitted to the ward after being administered hydrocortisone and penicillin. The patient worked on a farm and had recently been in contact with sick ducks.
On the ward, nursing staff noted her condition to be rapidly deteriorating. She became lethargic, was unable to form full sentences and had oxygen saturations of 88%. A repeat chest X-ray showed a right sided basal infiltrate ( Figure 1 ). She was moved to ICU and subsequently intubated for respiratory exhaustion. Post-intubation chest X-ray showed progression of the right-sided infiltrate. She was transferred to our unit later that night with a presumed diagnosis of bacterial pneumonia, and a possible differential of avian influenza.
On arrival to our ICU, the patient's arterial blood gases were noted to be good and she had minimal secretions on suctioning. Her sedation was discontinued with a plan for an early respiratory wean. At this point, she was noted to be thrombocytopenic, with a platelet count of 20,000 /mm 3 , with no laboratory evidence of disseminated intravascular coagulation; it had been 74,000 /mm 3 on admission. Despite her sedation being discontinued, the patient made no spontaneous respiratory effort.
During fibreoptic bronchoscopy the following morning under propofol sedation and topical lignocaine, it was noted that the patient did not cough during the procedure. A neurological examination demonstrated a flaccid quadriparesis, though the patient was able to open and close both eyes and obey with same. She was noted to have a flicker of movement distally in both upper and both lower limbs, was hypotonic bilaterally and had absent biceps, triceps, brachioradialis, knee and ankle reflexes, and bilateral footdrop. nerve stimulation excluded ongoing neuromuscular blockade.
nerve conduction studies demonstrated a severe, patchy axonal neuropathy with demyelinating features, affecting motor >sensory nerves, which was possibly dysimmune in nature. The patient was commenced on intravenous immunoglobulin (IVIG) 0.4 g/kg/day for an initial period of five days. Lumbar puncture was postponed in view of her thrombocytopenia. In view of an anticipated prolonged ICU stay, a percutaneous tracheostomy was performed the following day, following platelet transfusion.
Over the course of the next five days, the patient's condition significantly deteriorated. She developed severe autonomic instability, with refractory tachycardia and hypertension; she also developed ophthalmoplegia and had significant cranial nerve involvement. Her pupils became dilated and poorly reactive to light and her IVIG treatment was lengthened to seven days. She also became hyperthermic, up to 41°C, requiring two days of haemofiltration for thermoregulation ( Figure 2 ).
She made a gradual improvement over the following days, making spontaneous respiratory efforts on day 10, with slow resolution of her ophthalmoplegia, and slow improvement in her motor function and autonomic dysfunction. During her ICU stay, pain was a significant feature and was managed with membrane-stabilising medications.
The only positive culture was from a sputum sample taken post-intubation, which isolated H. influenzae. There were no further positive sputum cultures. Stool was negative for Campylobacter. Other infections such as Epstein Barr virus, cytomegalovirus, HIV and hepatitis were excluded. Screening for autoantibodies was carried out with negative results. Anti GBM and anti GQ1b were negative. Cerebrospinal fluid from lumbar puncture was normal.
After 25 days in the ICU, 22 of which she was ventilated, our patient was discharged to the ward where she had a further five-day course of IVIG, followed by a marked clinical improvement, correlating well with repeat electrophysiological studies demonstrating a marked improvement in all parameters. One week post-discharge from ICU, her tracheostomy was removed. By 37 days post admission, she was discharged to a rehabilitation unit. Five months later she is living at home and walking without aids.
DISCUSSIOn
Guillain Barré Syndrome is characterised clinically by acute flaccid paresis, areflexia and proteincytologic dissociation in the cerebrospinal fluid 1 . It is now classified into a) acute inflammatory demyelinating polyneuropathy and b) acute motor axonal neuropathy [2] [3] [4] .
This case is noteworthy for three main reasons: 1) thrombocytopenia initially complicating the course of this patient, 2) H. influenzae was the only infective agent identified and 3) severe hyperthermia occurred necessitating haemofiltration for thermoregulation.
The association of thrombocytopenia and GBS is uncommon, with only eight reports found in our review of the literature. However of these case reports, six were female and six of the eight had a preceding upper respiratory tract infection 5-12 . In our case there was no demonstrable reason for thrombocytopenia. She was not on any drugs that induce thrombocytopenia; her peripheral blood film was normal, though she did not have a bone marrow examination. Idiopathic thrombocytopenia and GBS share both triggering and therapeutic factors; antineural antibodies have been demonstrated in both. IVIG is indicated in the treatment of GBS and in the treatment of ITP with platelet counts of <20,000 to 30,000 13 . It is likely that GBS and thrombocytopenia are more frequently associated as Corbanese et al suggest 11 , however, further investigation is required. Our patient's low platelet count resolved within a few days of commencing IVIG, consistent with this being due to ITP.
GBS is preceded by an acute infectious illness in approximately two-thirds of cases. In 30 to 45% of cases, neurological symptoms are preceded by a respiratory tract infection, and in 15 to 20% by a gastro-intestinal infection 14 . Various infectious agents have been suggested as having an association with GBS, Campylobacter jejuni having been identified as the most common cause of preceding infection 14 . The causal relationship between the infective agent for the prodromal illness and peripheral nerve damage is not known.
Mori et al performed a retrospective analysis to clarify the association between H. influenzae infection and GBS; and furthermore to establish the clinical and laboratory features of GBS subsequent to H. influenzae infection 15 . In a Japanese population they found that GBS patients with H. influenzae infection were characterised by having had a preceding respiratory tract infection, less cranial and sensory nerve involvement and good recovery. They frequently had primary axonal involvement of the motor fibres and carried anti-ganglioside antibodies. This is similar to the form of GBS in Campylobacter jejuni associated GBS, but there is a better recovery from the H. influenzae related form of the disease.
These findings correlate well with our case, in that she did have a preceding respiratory tract infection, nerve conduction studies demonstrated a severe axonal neuropathy with prominent motor involvement and that she made a much faster recovery than was predicted, given her profound muscle weakness and severe autonomic neuropathy. She did however, demonstrate cranial nerve involvement.
GBS affects large diameter myelinated nerves. The possibility that smaller diameter nerves responsible for thermal regulation and autonomic function may also be affected has been raised. A study by Pan et al in 2003 demonstrated that 55% of patients with GBS had a reduction in cutaneous innervation. They found that the epidermis in some of their GBS patients was nearly completely denervated, and that dermal nerves showed indicators of degeneration 16 . These findings may explain the hyperpyrexia of our patient. The use of haemofiltration for thermoregulation has been well described in the literature, especially in hyperpyrexial septic patients, unresponsive to antipyretics 17 , while extracorporeal circuits are being adapted more for other clinical needs such as thermoregulation 18 .
COnCLUSIOn
GBS is the most common cause of acute paresis, with an incidence of 0.75 to two cases per 100,000 per year 19 . Although the association of GBS with thrombocytopenia is uncommon, it should not be forgotten in these patients, in particular when performing diagnostic tests such as lumbar puncture, or performing procedures such as tracheostomy insertion.
It has been previously concluded that GBS does occur post H. influenzae infection in the Japanese population 15 , and that it is an axonal form and is associated with a better recovery. We found that our patient also made a faster and better recovery than expected, given the severity of the GBS. It is difficult to say if this was due to her having a form of GBS elicited by H. influenzae or if it was due to other factors.
Finally, although GBS is considered to be a predominantly large-fibre neuropathy, the presence of severe autonomic instability and hyperthermia in our patient, again raises the probability of involvement of small diameter nerves.
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